Synthesis and biological properties of highly sequence-specific-alkylating N-methylpyrrole-N-methylimidazole polyamide conjugates.
Four new alkylating N-methylpyrrole-N-methylimidazole (PI) polyamide conjugates (1-4) with seven-base-pair (bp) recognition ability were synthesized. Evaluation of their DNA-alkylating activity clearly showed accurate alkylation at match site(s). The cytotoxicities of conjugates 1-4 were determined against six human cancer cell lines, and the effect of these conjugates on the expression levels of the whole human genome in A549 cells were also investigated. A few genes among the top 20 genes were commonly downregulated by each conjugate, which reflects their sequence specificity. Conversely, many of the top 10 genes were commonly upregulated, which may have been caused by alkylation damage to DNA. Moreover, the antitumor activities of the PI polyamide conjugates 2 and 3 were investigated using nude mice transplanted with DU145 or A549. The intravenous administration of each liposomal conjugate in water yielded tumor-suppressing effects specifically toward DU145 cells and not A549 cells, which was pertinent to cytotoxicity.